Effects of ethanol on platelet responses associated with adhesion to collagen.
Adhesion of platelets to collagen in damaged blood vessels or ruptured atherosclerotic plaques is important in hemostasis and arterial thrombosis. Adhesion to collagen results in secretion of granule contents and formation of thromboxane A2; thromboxane A2 and released ADP synergistically promote aggregation around platelets adherent to collagen. Ethanol inhibits collagen-induced platelet aggregation, secretion, arachidonate mobilization, and thromboxane A2 formation but does not inhibit platelet adhesion to de-endothelialized rabbit aortae. We investigated whether ethanol affects the initial signalling events and responses of platelets adherent to collagen, independent of the actions of secondary agonists. Suspensions of washed human platelets, labelled by incorporation of [3H]oleate into phospholipids, were used to measure platelet adhesion to collagen by a filtration method; studies were done in the presence of an ADP-removing system and blockers of receptors for thromboxane A2, platelet-activating factor, serotonin, and fibrinogen. Ethanol (87 mM) did not affect the rate or extent of platelet adhesion to collagen or secretion of [14C]serotonin from prelabelled platelets adherent to collagen, but ethanol did inhibit thromboxane A2 formation. Previous studies showed that ethanol does not affect platelet stimulation by arachidonate, leading to the suggestion that reduced mobilization of arachidonate, rather than inhibition of its conversion to thromboxane A2, is responsible for inhibition by ethanol of thromboxane A2 formation. Here, we show by a gel mobility shift assay and immunoblotting, that ethanol delays the collagen-induced increase in the phosphorylation of cytosolic phospholipase A2, the enzyme responsible for arachidonate mobilization. However, ethanol has no effect on collagen-induced tyrosine phosphorylation of phospholipase Cgamma2, determined by immunoprecipitation and immunoblotting. Thus, ethanol's effect on signal transduction in collagen-adherent platelets occurs distal to phosphorylation of phospholipase Cgamma2 but proximal to phosphorylation of cytosolic phospholipase A2.